As the development of human-centered products and contents has increased, the studies focusing on emotion of product and usability evaluation have been actively conducted recently. In particular, the importance of usability evaluation for game has emerged since development of game requires high cost and involves lots of developers with strong pressure not to fail. There are wide range of games in terms of genre and platform. Games even under same genre present uniquely different user emotion in accordance to UI, game usability and design. Therefore usability evaluation for game is necessary to be suited for the features of game correspondingly. This study introduces the method to reconstruct usability evaluation heuristics suitable for situations and purposes based on the analysis of traditional heuristics.
Introduction
Usability is a concept that has been constructed from HCI (Human-computer interaction) field for the purpose of assessing the performance of user interface and efficient use. There are various methods adopted for evaluation of usability. Those methods have their own pros and cons. It means that there is no only way that is absolutely best [1] . Among a number of evaluation methods, Nielsen's heuristics and Korhonen's gameplay heuristics can be picked as representative methods. Nielsen's heuristics are tools for evaluating general desktop applications, while Korhonen are an HCI expert who introduced playability heuristics consisting of three modules such as mobile game usability, mobility, and gameplay. Desurvire is a playability specialist who proposed the heuristics with four game categories: game play, game story, game mechanics and game usability. The purpose of these usability evaluations is to maximize efficiency and satisfaction of the users. In addition, the usability evaluation is useful to find out the elements to get interfered or unnecessary for playing game, and the problems that are not expected in the development phase. In this paper, chapter 2 explores the existing usability evaluation methods based on the related works. Chapter 3 introduces the usability evaluation suitable for gameplay. Finally, chapter 4 draws conclusion.
Related Works
This paper introduces heuristics for usability evaluation of gameplay based on the precedent studies on usability evaluation created by Neilsen, Desurvire and Korhonen. Jakob Nielson introduced 10 guidelines for general user interface design, which is defined as "heuristics" [2] . Nielsen's heuristics consist of 10 principles, which are designed to evaluate the usability mainly for desktop applications. However, Nielsen's heuristics are specially designed for general user interface not for game. Therefore it is necessary to develop the heuristics suitable for game. Desurvire devised the heuristics for evaluating game playability with four categories: game play, game story, game mechanics and game usability. Desurvire [3] proposed Game Approachability Principles (GAP). Table 2 . Heuristics for Evaluating Game Usability by Desurvire
D1
Provide immediate feedback for user actions
D2
The Player can easily turn the game off and on, and be able to save games in different states.
D3
The Player experiences the user interface as consistent (in control, color, typography, and dialog design) but the game play is varied.
D4
The Player should experience the menu as a part of the game.
D5
Upon initially turning the game on the Player has enough information to get started to play.
D6
Players should be given context sensitive help while playing so that they do not get stuck or have to rely on a manual
D7
Sounds from the game provide meaningful feedback or stir a particular emotion.
D8
Players do not need to use a manual to play game.
D9
The interface should be as non-intrusive to the Player as possible.
D10
Make the menu layers well-organized and minimalist to the extent the menu options are intuitive.
D11
Get the player involved quickly and easily with tutorials and/or progressive or adjustable difficulty levels.
D12
Art should be recognizable to player, and speak to its function.
In 2006, Korhornen [4] introduced playability heuristics specially designed for evaluating mobile games. The heuristics consists of three modules: game usability, mobility and gameplay. In 2007, Korhornen also suggested the heuristics with consideration of player-to-player interaction for evaluating mobile multiplayer game based on his precedent study. The player understands the terminology K 6
Navigation is consistent, logical, and minimalist K 7
Control keys are consistent and follow standard conventions K 8
Game controls are convenient and flexible K 9
The game gives feedback on the player's actions K 10
The player cannot make irreversible errors K 11
The player does not have to memorize things unnecessarily K 12
The game contains help
Experimental Results and Analysis
The benefit of using heuristics is that we can identify the usability problems comprehensively in short time. Heuristics are used not for direct understanding of human aspects such as user's interaction pattern, task or environment, but for developing or evaluating system [5] .
Compared to a wide range of contents and software, game has unique characteristics of entertainment. Since the game has extremely sophisticated and complicated interface for encouraging strong engagement, it is not proper to apply the general heuristics to evaluation of game [6] . In terms of genre and platform, the range of game is extremely diversified. Thus, it is critical to develop heuristics that corresponds to specific features of the game.
This study proposes three categories of heuristics such as user interface, usability and game design so as to reconstruct the appropriate heuristics corresponding to the features of the game. For these three categories, the heuristics proposed by Nielsen, Desurvire and Korhonen are applied as described in table 4 
Conclusion
Game is designed for facilitating new experience and increasing an excitement and closeness, while the general software is designed for assisting users in doing their job repeatedly and consistently. If these unique characteristics of games are ignored, users easily get bored and lose their interest and excitement. Therefore, usability evaluation for game should be diversified corresponding to genre or platform of games. In addition, the way to evaluate UI and Design should exist in order to evaluate the level of excitement of the game. To this end, this study aims to introduce heuristics with three categories: game UI, game usability and game design. Combining three traditional heuristics proposed by usability specialists, this study reconstructs new set of heuristics under the three categories for the game. Based on this study, future work would be to reconstruct heuristics further and verify them through simulation.
